Mosquito larval surveillance was carried out in a rice field in Tanjung Karang, Selangor, Malaysia to determine the diversity of breeding habitats of mosquito larvae and species composition of those mosquito larvae that bred in positive habitats within the study area. From 215 potential mosquito breeding habitats inspected, 93.90% outdoor containers and 6.10% indoor containers were positive with mosquito breeding. Artificial containers (71.95%) were favorable breeding habitats of mosquito larvae compared to natural containers (28.05%). Only Aedes albopictus Skuse (80.80%) and Culex quinquefasciatus Say (19.20%) larvae were collected from all positive breeding habitats. This result shows that Ae. albopictus is a predominant outdoor breeder in the study area and could also invade indoors. It is crucial to identify the mosquito species available in the study area and their habitats to ensure the effectiveness of vector control strategies conducted so that the transmission of any mosquito-borne diseases could be avoided or lessened.
INTRODUCTION
Rice fields offer favorable breeding grounds for various mosquito species. For instance, malaria vectors; Anopheles aconitus and An. subpictus bred in rice fields in Indonesia. 1 Positive breeding habitats of Cx. quinquefasciatus were found in rice fields in Kenya. 2 In Malaysia, Cx. quinquefasciatus and Cx. vishnui were captured from rice fields in Sekinchan, Selangor. 3 Rice is the third main crops that are widely cultivated in Malaysia. However, information on mosquito densities in local rice fields is lacking. Such data are important to ensure that suitable control programs could be performed whenever there is an occurrence of mosquito-borne diseases such as dengue, chikungunya and malaria within those areas. Hence, this study aimed to determine the diversity of mosquito larvae breeding sites and species composition of those positive habitats found within a rice field area in Tanjung Karang, Selangor, Malaysia.
MATERIALS AND METHODS

Study Area
Larval surveillance was conducted in Parit 3, Ban 3, Tanjung Karang, Selangor, Malaysia (03 29.770 N, 101 09.288 E) from * Author to whom correspondence should be addressed.
October 2015 until December 2015. Tanjung Karang is a rural area that is located at about 96 km northwest of Kuala Lumpur. Tanjung Karang is surrounded with rice fields and villagers' houses are scattered within the area. Trees and vegetations could be observed around most houses, which offer suitable resting sites for mosquitoes.
Larval Surveillance
Larval samplings were carried out by inspecting all potential mosquito breeding habitats within the study area. A dipping technique using pipette was applied to collect larvae and pupae indoors and outdoors. For this study, "indoors" refers to all parts of the premise that are under its roofs while "outdoors" refers to the surrounding of the premise but limited to its immediate vicinity. Larvae and pupae were collected in labeled bottles with small air holes to ensure that samples remained alive. The number and type of habitats found were recorded.
Mosquito Species Identification
Larvae and pupae collected throughout the survey were transported back to the laboratory and reared to adulthood. Emerged adult mosquitoes were identified using standard taxonomic keys by Division of Medical Entomology 4 5 and Jeffery et al. 
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RESULTS AND DISCUSSION
Breeding habitat preferences of mosquito larvae observed in the study area is illustrated in Table I . A total of 215 potential natural and artificial mosquito breeding habitats covering both indoors and outdoors were surveyed. Out of this, only 82 (38.14%) containers consisting 77 outdoor containers (93.90%) and 5 indoor containers (6.10%) were positive with mosquito larvae. These results show that outdoor containers were favorable breeding habitats for mosquitoes in the study area. The number of natural and artificial containers surveyed was almost equal. The discovery of many coconut shells as potential natural containers, of which derived from coconut trees were not surprising as Tanjung Karang is near to the estuary and the sea. However, only 22 from 103 coconut shells were found positive with mosquito breeding. In fact, mosquito larvae in the study area were found mainly in artificial containers (71.95%) rather than in natural containers (28.05%). Among all types of artificial containers, plastic containers (13.41%), plastic pail (12.20%), polystyrene containers (12.20%) and cans (10.98%) were the most four dominant mosquito larvae breeding habitats in the study area. These findings indicate that containers made from plastic were preferable by mosquitoes as their breeding habitats compared to containers made from other constituents.
A total of 297 adult mosquitoes were emerged from rearing of immatures. Aedes albopictus Skuse (80.80%) was the most abundant species while the rest were Culex quinquefasciatus Say (19.20%). The occurrence of Ae. albopictus in different types of natural and artificial containers both indoors and outdoors indicates that this mosquito species could accustom themselves to any kind of containers.
Although Tanjung Karang is a rural and non-dengue prone area, numbers of potential mosquito breeding sites were observed within the study area. In fact, larval survey carried out in three localities in Johor, Malaysia showed higher total number of Aedes potential breeding grounds in rural area compared to suburban and urban areas. 7 This scenario shows the close association between human activities with the occurrence of mosquito breeding habitats regardless of the continuum differences.
Both mosquito larval breeding and adult emergence rely closely on the type of habitat. 8 Ae. albopictus bred in both natural and artificial containers in the study area. Certain parts of coconut palm trees such as coconut shells and the fruiting stem sheath of the coconut palm are ideal natural breeding grounds for mosquito larvae. In Kerala, India, 5% of positive Ae. albopictus larval breeding in natural habitats was in the primary rachis of coconut palm trees, 9 while coconut shells were the most preferred breeding habitats for Ae. albopictus larvae in Calicut, India. 10 On the other hand, plastic containers are frequently preferred artificial containers of mosquito larvae including Ae. albopictus. In Madagascar, dumped containers, tires and coconuts were among the most preferred breeding habitats for Ae. albopictus. 11 Nevertheless, in Thiruvananthapuram district, India, although plastic containers and coconut shells were the highest water holding containers inspected, Ae. albopictus larvae were found mainly in tires. 12 Interestingly, positive breeding of Ae. albopictus larvae were also detected in bird water feeders indoors and outdoors which is almost similar to the findings by Dieng et al. 13 Positive breeding of Cx. quinquefasciatus was also demonstrated in the livestock water tank placed outdoor. These findings indicate the possibility of birds and livestock breeding such as roosters, hens, cows and buffalos as alternative blood sources for Ae. albopictus and Cx. quinquefasciatus, respectively, which could also reflect the disease transmission in the future.
Only Ae. albopictus and Cx. quinquefasciatus were collected from all positive breeding habitats in this study. These results are similar to the findings by Gopalakrishnan et al. 14 who also found that both Ae. albopictus (93.7%) and Cx. quinquefasciatus (2.77%) larvae as the most predominant species found in positive receptacles inspected in Sonitpur district of Asom, India. Co-breeding of Ae. albopictus and Cx. quinquefasciatus was also observed in an inspected plastic water dipper. Mixed infestation of Ae. albopictus and Cx. quinquefasciatus within the same container was also reported by Chen et al. in 2006. 15 The other principal dengue vector in Malaysia; Ae. aegypti was not available in all containers surveyed including indoor containers. This result indicates that Ae. albopictus is a predominant outdoor species in the study area but could also invade indoors.
CONCLUSIONS
This study demonstrated that various types of water-filled containers could serve as ideal breeding habitats for mosquito larvae. Most of positive breeding habitats found within the study area were occupied by Ae. albopictus which is an important mosquito vector in Malaysia. Hence, mosquito larval breeding in rice fields should be closely monitored and controlled. This is important in order to prevent the spread of mosquito-borne diseases like dengue and chikungunya in the study area that could be transmitted by these mosquito vectors.
